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My topic today is the interaction between science and society
with, of course, primary emphasis on medical science. In
recent years, medical science has advanced rapidly. The
interaction between societal beliefs , values and practices
has become more pronounced. As expressed by Barry Com-
moner , " Every major advance in the technological com-
petence of man has enforced revolutionary changes in the
economic and political structure of society. ,.
There are numerous reason s for the mutual influences of
medical science and society, including the fact that modem
medical science is expensive and, since most of the funding
comes from public sources , the public has become more
concerned about accountability for those funds. Second, it
has become possible for medical science to be more involved
in true life and death matters. thereby raising ethical and
value questions that influence every person. Finally, our
society has become more open , thereby encouraging persons
to demand more of medical science and to expect answers
to their fundamental questions.
Influence of society on science. There are obviously
two aspects of the interaction between medical science and
society . The first of these is the influence of society on
science and the second is the influence of science on society .
If we examine the first of these , the influence of society on
science, it seems clear that the most direct influence is
through funding . Since well over $6 billion will come from
federal funds to support medical science in 1985, the process
for justifying the expenditure of these funds has become
quite open. People outside the usual framework of medical
science have become more vocal and, at the same time ,
better informed. They are demanding a voice in funding
priorit ies and , therefore , in research priorities . This can best
be demonstrated by the increasing push for new institutes
at the National Institutes of Health , by greater line item
appropriations restricting the use of those appropriate dollars
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to specific purposes and by legislation such as the so-called
Orphan Drug Act which directed both the National Institutes
of Health and the Food and Drug Administration to put
greater emphasis on the study of rare diseases and drugs
with which to treat them . As citizens and taxpayers , sci-
entists would not , I believe , disagree with the right of the
citizenry , who, after all , are putting up the money , to have
some voice in funding decisions as long as that voice is
based on some rational thinking.
The second issue has 10 do with process. That is, the
public wishes to be reassured that the processes that the
scientific community has in place are sufficient to meet their
expectations. Nearly 20 years ago, concerns about such
processes led to the development of elaborate procedures to
assure informed consent by human participants in research.
More recently, similar concerns about the use of animals in
research have been raised and , although the federal gov-
ernment has issued what in my view is a more than adequate
set of guidelines and regulations, the debate rages on. Each
session of Congress sees new legislation introduced to tighten
the controls on the use of animals , and activists have resorted
to criminal behavior including breaking and entering and
stealing to dramatize their concerns . As a final example,
revelations of misconduct and outright fraud in research led
to demands by the public that the scientific community take
steps to control such abuses . Although I must admit to being
less than objective on this issue because of my personal
involvement, I believe the response from the federal gov-
ernment was appropriate and timely. In my judgment, the
confidence of the American people in the integrity of Amer-
ican biomedical science has been renewed and is now strong.
In short, our society exert s its will on the scientific es-
tablishment through control of funding and control of pro-
cesses. Virtually all of this control , of course , is exerted
through legislation either by the federal or state government.
Influence of medical science on society. Let me now
tum to the other side of the coin, namely, the influence of
medical science on society . There actually are many ex-
amples of medicine affecting the course of society. Some
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are quite well known and are the stuff in public health
textbooks:
• The story of Walter Reed and the victory over yellow
fever , making possible the building of the Panama Canal
with a dramatic effect on world commerce.
• Enders and Robbins' work leading to the development of
the polio vaccine.
• The Fleming and Florey discoveries producing penicillin
and the Waksman and Schatz breakthrough with strep-
tomycin, both extremely important during and right after
the Second World War .
But there is more recent history . .. and it is worth re-
viewing , because it highlights the dilemma of science chang-
ing the course of society, changing the expectations of the
public and , as a result, profoundly affecting the way we
live and think about ourselves and our lives. We can ap-
preciate this dilemma even more clearly when we recall
society's experiences with just three drugs of recent vintage.
They are the tranquili zers, the contraceptives and the im-
munosuppressive agents .
The development of the tranquili zer brought about a fun-
damental change in our management of and even our think-
ing about mental illness. It questioned what had once been
a generally accepted theory of institutionalization for the
mentally ill . The availability of the tranquilizer forced us
to deal with every mentally ill person as unique, not just
another member of an unfortunate social subset. It made us
see the potential for returning such individuals to full societal
membership.
Psychotherapeutic agents took us one step beyond the
Freudian revolution, in that it was now possible, through
commonly prescribed drugs, to involve millions of people
in shaping the future of the management of mental illness.
With the wise use of these little pills and capsules the typical
person could recognize and handle many gradations of stress
inexpensively , privately and safely.
These agents also laid before society a number of options
for more humane treatment and rehabilitation of the mentally
ill. Mental health, social health, social policy and individual
rights were bound together as a single, global concern-
and one that society agreed to pay for. There is no going
back to the old ways of treating mental illness. We are fully
committed to the new ways, and biomedical science can
take the credit, or the blame, for it.
The second example is the oral contraceptive. By the
time " the pill" was released for marketing in this country
in 1966, the so-called sexual revolution was already un-
derway . But it accelerated exponent ially with the introduc-
tion of this agent. And since then we have been plunged
into what seems like a never-ending quest for the meaning
of sex, love, childbearing, the family and other basic ele-
ments of human relations. The biomedical aspects merged
with the social and economic aspects, with family planning
and women's liberation and paternal rights also becoming
part of health care in America.
But the most profound effect of " the pill" may still be
ahead of us, for this common prescription drug alters a
critical life process, something that mankind was never able
to do before. " The pill" demonstrated to us that, just pos-
sibly, we could begin thinking about growth , aging and
death as life processes that could also be somehow manip-
ulated. In other words, people in medicine and health could
begin to think about the unthinkable-it could be done.
Finally, there are the immunosuppressive agents, espe-
cially cyclosporin-A. These drugs make it possible to trans-
plant organs from one human body to another. Indeed, it
is now possible to transplant corneas , kidneys, the heart,
lungs, the pancreas, liver, bone , bone marrow, skin and
even hair. Hence, it is possible for a dying or a dead person
to give life to a fellow human being.
Science has done that for us. But I am not totally sure
that we are ready to do it for ourselves . Science , in this
matter, seems to be racing ahead of society. For example,
for some people the donation of an organ is a violation of
personal religious belief , in the same way that an autopsy
would be. It is also a tenet in common law that the body
of the deceased is part of his or her estate; it is property
passed on to one 's heirs and can be claimed as such.
What , at first blush, appears to be a triumph of medical
science turns out to be a highly complex area of ethical ,
moral, spiritual and social values, all gathered to the gen-
erous bosom of health . During the past 5 years we have
become much more aware of the numbers of people who
are dying for lack of a healthy major organ. The media carry
appeals for donations of hearts, livers and kidneys. A num-
ber of states have adopted a "uniform anatomical gift act"
to help meet the anguished cries of the dying and their
families .
But the demand for organs is becoming so intense that
some people now advocate a change . They advocate a law
that says everyone is presumed to have donated their organs
upon death unless they have specifically indicated they don't
want to. That is a fundamentally different law from the
uniform anatomical gift act-and I would underscore the
word gift .
Oddly enough , the research done so far at the Centers
for Disease Control indicates that only 2% of the kidneys
of prematurely dead persons are transplantable. But we have
many more individuals who need one. We don't have figures
on hearts, livers and lungs, but what if the percentages prove
to be the same? With the number of people who need a
lifesaving major organ far outdistancing the number who
can donate one, how should we decide who will get one
and who will not? These are what Guido Calabresi has called
the "tragic choices" of contemporary medical science. Hu-
man beings, we ourselves, will be making more of these
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choices now that we have cyclosporin-A available, a drug
that makes feasible the transplanting of a major organ.
These three drugs are illustrations, from among many
that are available in contemporary medicine, that we need
to pay much more respect to the relations between medicine
and society and, in the process, rethink many of our basic,
traditional, comfortable beliefs: beliefs about our bodies,
our lives, our science and our society.
AIDS, the scientific community and society. Perhaps
the most striking example of the relation between science
and society is the tragic epidemic of the acquired immune
deficiency syndrome (AIDS). As you know, AIDS is a
devastating illness that destroys the immune system and is
uniformly fatal. It occurs primarily in homosexual men and
intravenous drug abusers. These two groups of people are
not in the mainstream of our society. The presence of this
disease, the people it affects and the search for an answer
demonstrate the great interaction between modem medical
science and our American society.
This syndrome is a very complex scientific entity. In my
judgment, nothing quite like it has occurred in the United
States since the outbreaks of poliomyelitis in the 1940s and
earlier. When the first five cases of AIDS were reported
from the University of California at Los Angeles Medical
Center, they received very little attention either from the
public or, quite frankly, from the scientific community.
However, as the weeks rolled by and the number of cases
began to increase and the body count accelerated, the at-
tention of both become focused on this illness. Some people
believed that the disease was merely another reflection of
the negative impact and great harm being done to our society
by the two groups of individuals primarily affected. Others
believed that this was an excellent oppportunity to push hard
for so-called gay rights legislation and to attempt to lessen
the prejudices that they perceived. In other words, the dis-
ease became, to some extent, a tool with which to accom-
plish other objectives.
Furthermore, the Congress became involved through
reexamination of the entire decision-making process for
funding biomedical research. Most of the funding for AIDS
research came through special line items to ensure that the
funds were spent in such a way that Congress could oversee
and demand accountability for them. The United States Pub-
lic Health Service was being pulled into all of these societal
controversies while, at the same time, trying to direct a
scientific approach to solving the problem. It finally became
clear that the Public Health Service had to take a position
and the position it took was to restate the fact that the Public
Health Service is a scientific organization and that it would
not be used to solve or speak out on societal issues for which
they were neither responsible nor competent to solve.
Scientists also became involved in this debate. Some
scientists steered clear of becoming involved in research
that could be connected' to AIDS to avoid involvement in
all of the societal issues that were raised. Others took ad-
vantage of the situation to demand and try to justify addi-
tional funding. A great deal of press attention has been
devoted to AIDS, including so-called investigative report-
ing. In the first couple of years after the outbreak of this
disease, I believe that the media reporting left a great deal
to be desired and simply raised the anxieties of the American
people well beyond any scientific justification. Subse-
quently, the reporting has become much better but there are
still members of the media who sensationalize the impact
of this disease on persons not in the high risk groups. All
in all, as the AIDS epidemic continues to rage in this coun-
try, I think we can expect more and more societal involve-
ment in the scientific decision-making that is so necessary
to solve this vexing problem.
Personal views and recommendations. What should
be the reaction of the scientific community? The following
represents only my personal thoughts and I take full re-
sponsibility for them. My rationale for presenting them now
is that I have spent a great deal of time thinking about these
issues and attempting to look at them with some perspective.
My first view is that the scientific community must rec-
ognize and accept that our society is involved, and will be
even more involved, in the conduct of scientific research.
There will be attempts by dissatisfied groups to exert further
control over what we do through both the funding and leg-
islative routes and we should be prepared for it. We do have
rational and reasonable bases for doing what we do and we
should be prepared to explain them and to gain public un-
derstanding of our approaches and the reasons for them.
Second, we should be prepared to deal with problems
detected by the public or concerns raised by them in a
forthright, fair and reasonable fashion. Furthermore, we
should demand that our colleagues do the same thing. It
seems axiomatic that we must not and will not tolerate
misconduct in science.
Third, we should devote more of our effort to keeping
the public informed. I am not talking about releasing sci-
entific findings before peer review, but I am talking about
spending time with the media and with lay organizations
and otherwise educating them about research and its findings.
Fourth, I am personally disturbed by some of our col-
leagues who try to justify the importance of their research
or increased funding for it by scare tactics. Sensationalized
accounts of real or perceived threats to human health only
add to credibility problems. Our job is to discover new
information and synthesize that information into approaches
that can result in an improvement in human health. Much
of our job consists of educating the public and trying to
change its behavior. It seems to me there is adequate ex-
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perience to demonstrate that the public gains more from
rational discourse than from being frightened.
Finally, it is clearly the right and responsibility of sci-
entists to state their personal views on any subject in which
they are, one hopes, informed. However, they should make
it clear whether they are speaking as educated, informed
citizens or as research scientists. The scientific community
has great influence in our society and we must use that
influence wisely and rationally, recognizing that each of us
represents that community and that our personal views on
religion, politics and other matters should not be rendered
in a way which suggests that they represent a scientific
consensus.
Medical science has much to offer our society and our
society has very high expectations of it. We can influence
those expectations both positively and negatively. Indeed,
I think we must influence public and societal expectations
but we should do so realistically. This is an exciting time
in medicine; new understandings, new insights, new ap-
proaches are around us every day. Cardiology, the neuro-
sciences, genetics and many other areas of medical science
are advancing at a phenomenal rate. All of this spells out
great promise for the health of our society. At the same
time, however, such advances will also have, or at least
may also have, profound influences on societal attitudes and
thinking. It is that impact which we must recognize and
deal with as effectively as we do our science.
Oliver Wendell Holmes best summarized my thoughts:
"As knowledge advances, science ceases to scoff at religion
and religion ceases to frown on science. The hour of mock-
ery by the one, and of reproof by the other, is passing away.
Henceforth, they will dwell together in unity and good will."
Our modem science and our modem society will also learn
to dwell together in unity.
